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electronicbandsystemof the PH radicalhasbeeninvestigatedat high resolutionwith a novel narrow bandwidth

injection seededoptical parametricoscillatorbasedon 
 -bariumboratecrystals. The OPOis pumpedby the third harmonicfrom a
singlemodeNd:YAG laserandis seededby anexternalcavity diodelaserin thenearinfrared. This provideshigh power pulsedlight
simultaneouslyin thenearinfrared(idler) andthevisible (signal)spectralregionsataresolutionof � 100MHz. Thetuneableultraviolet
light requiredto probethe

�
- � electronictransitionof thePH radicalis generatedby sumfrequency mixing thesignalwave with the

secondharmonicfrom thepumplaser. Theoverall sub-Dopplerresolutionobtainedin theultraviolet allows hyperfinesplittingsdueto
thedifferentpossibleorientationsof thenuclearspinto beobserved.Sincetheexperimentallydeterminablehyperfineparameterscontain
expectationvaluesover the co-ordinatesof the valenceelectronswith unquenchedspin or orbital angularmomentum,they provide a
directrouteto unravelling thecompositionof themolecularwavefunction.Analysisof theobservedhyperfinestructurein the
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state

of PH is presentedin termsof theelectronicstructureof themolecule.


